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DETAILED ACTION 
Response to Arguments 

1. Applicant's arguments with respect to claims 1, 3-5, 8-10, 12-14, 17, and 18 have been 
considered but are moot in view of the new ground(s) of rejection. 

Claim Objections 

2. Claim 13 is objected to because of the following informalities: in line 13 "each rake 
branch by a beam former" should be "each rake branch by a first beam former of a plurality of 
beam formers included in each branch". Claim 13 the limitation "the beam formers. . . inside 
each rake branch," in lines 28-29, and the limitation "a first beam former," in line 32. These 
limitations imply that there are multiple beam formers in each rake branch; however, the 
limitation of line 13 suggests that there is only one per branch. The claim would be clearer if the 
limitation in line 13 was changed to "each rake branch by a first beam former of a plurality of 
beam formers included in each branch" and the limitation in line 32 was changed to "the first 
beam former " Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 1, 3-5, 13, and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Antonio et al (USPN 5,621,752) in view of Bierly et al. (USPN 6,370,182) in further view of 
Popovic et al (USPN 6,370,397). 
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5. Regarding claims 1 and 13, Antonio discloses a receiver for receiving a signal of a 
desired user, which signal may arrive at the receiver in different components along several 
different paths at several different delays (Fig. 2 and col. 4, lines 22-35), the receiver comprising: 
an antenna array composed of more than one element for receiving the signal (col. 3, lines 59- 
col. 4, line 50 and col. 6, lines 26-33), wherein the received signal comprises I- and Q- branches 
(col. 6, lines 6-8), one or more rake branches for demodulating the received signal (Fig. 8; col. 4, 
lines 36-61; col. 8, lines 3-19; and col. 1-3, lines 37-43), at least one search branch adapted to 
search for incoming directions and delays of components of the received signal (col. 3, line 59- 
col. 4, line 7; col. 7, lines 8-37; col. 7, line 46-col. 9, line 5; and col. 10, line 15-col. 11, line 25), 
and to transmit information indicating a most favorable signal component demodulated by the 
one or more rake branches (col. 8, line 32-col. 9, line 5), and in which the receiver includes a 
plurality of beam formers including a first beam former (col. 6, lines 48-col. 7, line 37; col. 7, 
lines 48-66; and col. 10, line 15-col. 11, line 25), a plurality of correlators including a first 
correlator and being respectively coupled to the outputs of the beam formers (col. 4, lines 4-7; 
col. 4, lines 54-57; col. 7, lines 48-66; col. 8, line 3-col. 9, line 5; and col. 10, line 15-col. 11, line 
25), and a demodulator coupled to the outputs of the plurality of correlators (col. 2, line 55-col. 
3, line 5; col. 4, lines 36-61; col. 8, lines 3-19; and col. 10, line 15-col. 11, line 25), a code 
generator for generating the codes required by the plurality of correlators (col. 3. line 59-col. 4, 
line 7 and col. 4, lines 51-61). 

Antonio does not expressly disclose that each rake branch includes a plurality of beam 
formers since Antonio discloses that the beam formers are located before the rake branch. Bierly 
teaches, in a wireless communication system, including beam formers within a rake branch in 
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order to allow the beam formers and demodulator to use the same circuitry for efficiency 
purposes (col. 12, line 61 -col. 13, line 4). Thus, it would have been obvious to one of ordinary 
skill in the art at the time of the invention to include beam formers within a rake branch in order 
to allow the beam formers and demodulator use the same circuitry for efficiency purposes. 

Antonio in view of Bierly does not expressly disclose that the each rake branch contains 
control means; however, Antonio in view of Bierly does disclose control means adapted to 
control the operation of the code generator and the plurality of beam formers via at least one 
control signal (Antonio: col. 3, line 59-col. 4, line 7; col. 8, line 32-col. 9, line 5; and col. 10, line 
15-col. 11, line 25), by which control means, information is received from the search branch 
about the incoming direction and delay of the most favorable signal component (Antonio: col. 3, 
line 59-col. 4, line 7; col. 8, line 32-col. 9, line 5; and col. 10, line 15-col. 11, line 25), and 
calculation means whose inputs include the outputs of the plurality of correlators, the calculation 
means being adapted to calculate and transmit to the control means, on the basis of the outputs of 
the plurality of correlators, information on how the code generator and the plurality of beam 

formers are to be controlled to ensure that the first beam former and the first correlator receive 

i 

the most favorable signal component via the direction and delay calculated for this purpose 
(Antonio: col. 3, line 59-col. 4, line 7; col. 8, line 32-col. 9, line 5; and col. 10, line 15-col. 11, 
line 25), wherein the plurality of correlators included in the at least one rake branch are adapted 
to calculate, for only one branch of the received signal (Antonio: Fig. 12 and col. 14, lines 36- 
49), a correlation from a calculated incoming direction and from left and right sides of that 
incoming direction of that at least one rake branch (Antonio: col. 3, line 59-col. 4, line 7; col. 8, 
line 32-col. 9, line 5; and col. 10, line 15-col. 1 1, line 25), and wherein the calculation means are 
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adapted to calculate a control signal for controlling the beam formers such that, if the correlation 
result calculated, for the only one branch of the received signal (Antonio: Fig. 12 and col. 14, 
lines 36-49), from the left or right side of the incoming direction is higher than the correlation 
result obtained from the calculated incoming direction, for the only one branch of the received 
signal, the first beam former is controller to receive the signal from the left or right side of the 
incoming direction having the higher correlation result (Antonio: Fig. 12; col. 3, line 59-col. 4, 
line 7; col. 8, line 32-col. 9, line 5; col. 10, line 15-col. 11, line 25; and col. 14, lines 36-49). 

Examiner takes official notice that distributed control means are well known in the art 
since distributing the control functions eliminates the need for an expensive central controller. It 
would have been obvious to one of ordinary skill in the art at the time of the invention to have 
each rake branch contain control means since distributing the control functions eliminates the 
need for an expensive central controller. 

Antonio in view of Bierly does not expressly disclose that the two-dimensional impulse 
response of the received signal is calculated by searching for the incoming directions and delays 
of the received signal components. Popovic teaches, in a system for receiving a multipath signal, 
"if an ideal pulse is transmitted over a multipath channel, the received corresponding signal 
appears as a stream of pulses, each pulse or path having a corresponding different time delay, as 
well as different amplitude and phase. Such a complex received signal is usually called the 
channel impulse response" (col. 1, lines 36-49). It would have been obvious to one of ordinary 
skill in the art at the time of the invention to calculate the two-dimensional impulse response of 
the received signal by searching for the incoming directions and delays of the received signal 
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components since the impulse response is defined as the incoming directions and delays of the 
received signal components. 

6. Regarding claims 3 and 14, referring to claims 1 and 13, Antonio in view of Bierly in 
further view of Popovic discloses controlling the code generator and the beam formers such that 
the correlation value indicated by the output signal of the correlator to which the signal received 
from the desired direction has been applied is as high as possible (Antonio: Fig. 5d; col. 3, line 
59-col. 4, line 7; col. 8, line 32-col. 9, line 5; and col. 10, line 15-col. 11, line 25). 

7. Regarding claim 4, referring to claim 1, Antonio in view of Bierly in further view of 
Popovic discloses a calculation means adapted to calculate for the code generator a phase change 
and for the beam formers an angular change, such that the correlation value indicated by the 
output signal of the first correlator is as high as possible (Antonio: Fig. 5d; col. 3, line 59-col. 4, 
line 7; col. 8, line 32-col. 9, line 5; and col. 10, line 15-col. 1 1, line 25). 

8. Regarding claim 5, referring to claim 1, Antonio in view of Bierly in further view of 
Popovic suggests a calculation means adapted to calculate control information for the code 
generator and the beam formers at predetermined intervals (Antonio: Fig. 5d; col. 3, line 59-col. 
4, line 7; col. 8, line 32-col. 9, line 5; and col. 10, line 15-col. 1 1, line 25). 

9. Claims 8, 9, 12, 17, and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Antonio et al (USPN 5,621,752) in view of Bierly et al. (USPN 6,370,182) in further view 
of Popovic et al (USPN 6,370,397) as applied to claims 1 and 13 above, and further in view of 
El-Tarhuni et al (USPN 6,201,828). 

10. Regarding claim 8 and 17, referring to claims 1 and 13, Antonio in view of Bierly in 
further view of Popovic does not expressly disclose calculating the correlation before and after 
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the calculated delay of the most favorable signal component. El-Tarhuni teaches, in a system for 
receiving a multipath signal of a desired user, calculating the correlation before and after the 
calculated delay of the most favorable signal component in order to track transmission delay at 
low cost and with low complexity (Fig. 3; col. 2, lines 36-45; col. 2, lines 48-62; and col. 3, lines 
20-62). It would have been obvious to one of ordinary skill in the art at the time of the invention 
to calculate the correlation before and after the calculated delay of the most favorable signal 
component in order to track transmission delay at low cost and with low complexity. 

11. Regarding claims 9 and 18, referring to claims 8 and 17, Antonio in view of Bierly in 
further view of Popovic discloses that the code generator is so controlled that if the correlation 
result calculated before or after the calculated delay of the most favorable signal component is 
higher than the correlation result obtained from the calculated delay, the code generator is 
operative to shift code phase to a phase before or after the calculated delay (Antonio: Fig. 5d; 
col. 3, line 59-col. 4, line 7; col. 8, line 32-col. 9, line 5; and col. 10, line 15-col. 1 1, line 25 and 
El-Tarhuni: Fig. 3; col. 2, lines 36-45; col. 2, lines 48-62; and col. 3, lines 20-62). 

12. Regarding claim 12, referring to claim 1, Antonio in view of Bierly in further view of 
Popovic does not expressly disclose that the code generator generates the following codes having 
different phases: on-time I, on-time Q, late I, early Q. El-Tarhuni teaches, in a system for 
receiving a multipath signal of a desired user, having a code generator that generates the 
following codes having different phases: on-time I, on-time Q, late I, early Q in order to track 
transmission delay at low cost and with low complexity (Fig. 3; col. 2, lines 36-45; col. 2, lines 
48-62; col. 3, lines 20-62; and col. 5, lines 1-9). It would have been obvious to one of ordinary 
skill in the art at the time of the invention to have a code generator that generates the following 
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codes having different phases: on-time I, on-time Q, late I, early Q in order to track transmission 
delay at low cost and with low complexity. 

13. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Antonio et al 
(USPN 5,621,752) in view of Bierly et al. (USPN 6,370,182) in further view of Popovic et al 
(USPN 6,370,397) as applied to claim 1 above, and further in view of Lomp et al (USPN 
6,272,168). 

14. Regarding claim 10, referring to claim 1, Antonio in view of Bierly in further view of 
Popovic discloses that, for each branch of the rake receiver, the noise level is calculated in the 
incoming direction of the desired signal component in order to determine SNR (col. 10, lines 31- 
67) where it is implicit that calculating SNR requires knowledge of the noise level. Antonio in 
view of Bierly in further view of Popovic does not expressly disclose that the at least one rake 
branch includes a noise code generator and a plurality of correlators which are coupled to the 
outputs of the beam formers wherein inputs of the respective correlators are coupled to the 
output of the noise code generator, the at least one rake branch further including a demodulator 
coupled to the respective outputs of the correlators, the demodulator being adapted to calculate 
noise level from the calculated incoming direction of the most favorable signal component. 
Lomp teaches, in a CDMA system, that a noise level can be determined by a noise code 
generator and a number of correlators (col. 21, lines 9-18) where it is implicit that the noise level 
can be calculated with equipment already present in the receiver. It would have been obvious to 
one of ordinary skill in the art at the time of the invention to have the at least one rake branch 
include a noise code generator and a plurality of correlators which are coupled to the outputs of 
the beam formers wherein inputs of the respective correlators are coupled to the output of the 
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noise code generator, the at least one rake branch further including a demodulator coupled to the 
respective outputs of the correlators, the demodulator being adapted to calculate noise level from 
the calculated incoming direction of the most favorable signal component in order to calculate 
the noise level for the incoming signal using only equipment already present in the receiver for 
the purpose of finding the signal with the highest SNR. 

Conclusion 

15. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. Martin et al (USPN 6,324,160) see entire document which pertains to an adaptive 
receiver. Chang et al (USPN 6,320,899) see entire document which pertains to a two- 
dimensional demodulator in CDMA system. 

16. If a copy of a provisional application listed on the bottom portion of the accompanying 
Notice of References Cited (PTO-892) form is not included with this Office action and the PTO- 
892 has been annotated to indicate that the copy was not readily available, it is because the copy 
could not be readily obtained when the Office action was mailed. Should applicant desire a copy 
of such a provisional application, applicant should promptly request the copy from the Office of 
Public Records (OPR) in accordance with 37 CFR 1. 14(a)(l)(iv), paying the required fee under 
37 CFR 1 .19(b)(1). If a copy is ordered from OPR, the shortened statutory period for reply to 
this Office action will not be reset under MPEP § 710.06 unless applicant can demonstrate a 
substantial delay by the Office in fulfilling the order for the copy of the provisional application. 
Where the applicant has been notified on the PTO-892 that a copy of the provisional application 
is not readily available, the provision of MPEP § 707.05(a) that a copy of the cited reference will 
be automatically furnished without charge does not apply. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Daniel J. Ryman whose telephone number is (571)272-3152. The 
examiner can normally be reached on Mon'-Fri. 7:00-4:30 with every other Friday off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Huy Vu can be reached on (571)272-3155. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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Examiner 
Art Unit 2665 
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